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(54) IMPROVEMENTS IN OR RELATING TO THE CUTTING OF GLASS SHEETS 

(71) We, Pilkington Brothers of the sheet beneath or nearly beneath said 

Limited, a Company incorporated under the score line, actuating means operable to raise 50 

laws of Great Britain, of 201—211, Martins one end of said member so that one end of 

Bank Building, Water Street, Liverpool 2, said score line is raised above the other end 

5 Lancashire, England, do hereby declare the while said line contact is maintained, and 

invention, for which we pray that a patent pressure means which operate with said actu- 

may be granted to us, and the method by ating means to apply a bending moment 55 

which it is to be performed, to be particu- across the raised end of said score line so 

larly described in and by the following state- as to effect a clean break which runs along 

10 mcnt: — the line of break to its lower end. 

This invention relates to the cutting of In one form of the invention the sheet is 

glass sheets, and is especially applicable to supported horizontally by support means in- 60 

separating edge portions from glass sheets, eluding said elongated member, which mem- 

In the manufacture of sheets of glass it is, ber has a longitudinal support surface, and 

15 at various stages, required to divide a glass feeding means are provided for feeding a 

sheet into separate portions. Also it is usual sheet to the snapping station with said score 

to cut narrow marginal strips from fiat glass line positioned above or nearly above said 65 

made by the float process or by a vertical elongated member, 

drawing process. Such cutting of flat glass Preferably said feeding means comprise 

20 is usually accomplished by scoring the sheet means to feed the sheet in a direction paral- 

along the required line of break, and then lei to the score line to position the score 

applying a bending moment across the length line over or nearly over said elongated mem- 70 

of the score line, thereby to effect a break ber. Alternatively, said feeding means may 

along the score line. comprise means to feed the sheet in a direc- 

25 It has been found that a clean break along tion transverse to the score line to position 
the score line is not always achieved. Some- the score line over or nearly over said cen- 
times flat glass has slightly waved edge por- gated member. ^ 75 
tions, and difficulties can be encountered in The support surface may be the surface of 
effecting a clean break to remove marginal a straight edge on an elongated beam. Pre- 

30 portions, particularly if the glass is relatively ferably, however, the elongated member has 
thin, e.g. about 3 m,m. thick. Due to the a uniformly curved cross-section along its 
form of the edge portions, the bending length. Thus, the member may be a beam 80 
moment applied may vary along the score having a part-cylindrical surface,. Alterna- 
te, which can result in fractures beginning tively, the member may be a cylindrical rol- 

35 at a number of separate breaking points in- ]er, which roller is preferably rotatable about 
stead of a single clean break along the entire its axis. The actuating means may be con- 
length of the score line. nected at one end of the elongated mem- 85 

It is a main object of the present fnven- ber which may be pivoted at its other end. 
tion to ensure that a clean break runs along The pressure means may include a pair of 

40 a score line on a glass sheet from one end finger elements mounted on thrust means 

of the score line. operable to thrust the finger elements down 

According to the invention apparatus for onto the surface of the glass one on each 90 

dividing a Bass sheet along at least one re- side of the raised end of the score line. The 

quired line of break delineated by a respec- surface of the elongated member may provide 

45 tive score line on the sheet, comprises a snap- a reaction to the thrust of the finger elements 

ping station where the sheet is supported by or there may be a third finger element be- 
at least one elongated member which mem- neath the line of break to provide a reaction, 
ber makes line contact with the undersurface Preferably the finger elements are pivot- 95 
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ally mounted at the ends of the limbs of a 
bifurcated support which is pivotally 
mounted on said thrust means, the axis of 
the pivots of the finger elements being at 
5 right angles to the axis of the pivot of the 
bifurcated support, so that the finger ele- 
ments can adjust their positions on the sheet 
as they are thrust on to the sheet and there- 
by apply equal pressures to the sheet on 

10 either side of the end of the score line. 

Preferably the apparatus includes scoring 
means for scoring said score line on the 
sheet* Said scoring means are preferably 
positioned at a scoring station displaced from 

15 the snapping station, the feeding means being 
capable of feeding the sheet from the scoring 
station to the snapping station. m 

The apparatus is particularly suitable for 
separating relatively narrow marginal por- 

20 dons from glass sheets. Where it is required 
to separate only one marginal portion a single 
member may be provided to raise only one 
corner of the sheet, thereby to incline that 
margin. If it is required to cut the two op- 

25 posite margins from a sheet, there are pro- 
vided two scoring devices arranged to mark 
score lines along the required lines of break, 
and two inclinable members, actuating 
means arranged to incline both margins of 

30 the sheet simultaneously, and pressure means 
arranged to operate with the respective actu- 
ating means to snap along each inclined score 
line. Accordingly the invention includes 
apparatus for dividing a glass sheet along at 

35 least two lines of break, each line of break 
being delineated by a respective score line 
on the sheet, said apparatus comprising for 
each said score line, a said elongated mem- 
ber actuating means operable to raise one 

40 end of each said member, and pressure means 
to onerate with said respective actuating 
means to apply a bending moment across the 
raised end of the respective score line so 
as to effect a clean break which runs along 

45 said line of break to its lower end. 

Alternatively or additionally, the appar- 
atus can be used to divide a large rectangu- 
lar sheet of glass into two smaller rectar^ 
gular sheets by effecting a break centrally 

50 along said large sheet. The invention thus 
includes apparatus for dividing a glass sheet 
into two smaller sheets and for tnmming a 
marginal edge portion from each of said 
smaller sheets, comprising means to divide 

55 the sheet along a first score line to produce 
said two smaller sheets, means to feed said 
two smaller sheets in opposite directions nor- 
mal to said first score line to position a 
score line on one sheet over or nearly oyer 

60 one said elongated member and to position 
a score line on the other sheet over or nearly 
over another said elongated member, and 
actuating and pressure means for raising one 
end of each of said elongated members and 

65 for applying a bending moment across the 



raised end of the respective score line, there- 
by to effect clean breaks which separate a 
marginal edge portion from each of said 
smaller sheets. Said means to divide the 
sheet along said first score line may com- 70 
prise a further said elongated member with 
associated actuating and pressure means. 
Also feed means may be provided to feed 
the sheet before it is divided in a direction 
parallel to said first score line to the snap- 75 
ping station at which the sheet is divided 
along said first score line. 

The invention further comprehends a 
method of dividing a glass sheet along at 
least one required line of break delineated 80 
by a respective score line on the sheet, com- 
prising the steps of supporting the sheet by 
at least one elongated member, which mem- 
ber makes line contact with the underface of 
the sheet beneath or nearly beneath said 85 
score line, raising one end of said member 
so that one end of said score line is raised 
above the other end while said line contact 
h maintained, and applying a bending 
moment across the raised end of said score 90 
line to cause a clean break to run along the 
line of break to its lower end. This method 
may include the step of scoring a surface of 
the sheet along the required line of break. 

Preferably the sheet is scored before rais- 
ing said one end of said member. 

It is also preferred that the sheet is initi- 
ally supported horizontally by said elongated 
member which makes line contact with the 
underface of the sheet along substantially the 100 
whole length of said score line, 

A method in accordance with the inven- 
tion for dividing a glass sheet along at least 
two lines of break, each line of break being 
delineated by a respective score line on the 105 
sheet, comprises the steps of supporting the 
sheet by a said elongated member which 
makes line contact with the underface of 
the sheet beneath or nearly beneath each said 
score line, raising one end of each said score no 
line above the other end while said line con- 
tact is maintained, and applying a bending 
moment across the raised end of the respec- 
tive score line to cause a clean break to run 
along said line of break to its lower end. 115 

Furthermore a method in accordance with 
the invention for dividing a glass sheet into 
two smaller sheets and for trimming a mar- 
ginal edge portion from each of said smaller 
sheets, comprises the steps of dividing the 120 
sheet along a first score line to produce said 
two smaller sheets, moving apart said two 
smaller sheets in opposite directions normal 
to said first score line, supporting each of 
the moved apart sheets while making line 123 
contact with the undersurface of the sheet 
beneath or nearly beneath a score line on 
each said smaller sheet, raising one end of 
said score line on each said smaller sheet 
above the other end while maintaining said 130 
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line contact, and applying a bending move- 
ment across the raised end of each said score 
line, thereby to effect breaks which separate 
a marginal edge portion from each of said 

5 smaller sheets. 

Preferably the step of dividing the sheet 
along said first score line comprises making 
line contact with the undersurface of the 
sheet beneath or nearly beneath said first 

10 score line, raising one end of first score line 
above the other end while maintaining said 
line contact, and applying a bending move- 
ment across the raised end of said first 
score line. 

15 In order that the invention may be more 
clearly understood some embodiments there- 
of will now be described, by way of ex- 
ample, with reference to the accompanying 
drawings, in which: — 

20 Fig, 1 is a schematic plan view of appar- 
atus for separating one relatively narrow mar- 
ginal portion from a rectangular glass sheet, 
Fig. 2 is a schematic side elevation of part 
of the apparatus shown in Fig, 1, 

25 Fig. 3 is a diagrammatic side elevation of 
mechanism used in the apparatus shown in 
Figs. 1 and % 

Fig. 4 is a sectional view on the line IV — 
IV of Fig, 3 of part of the mechanism shown 

"0 in Fig. 3, 

Fig* 5 is a schematic plan view of appara^ 
tus for separating opposed side or edge por- 
tions from rectangular glass sheets, 
Fig. 6 is a schematic plan view of appar- 

35 atus for dividing a glass sheet along a cen- 
tral line, 

Fig. 7 is a schematic plan view of ap- 
paratus for dividing a glass sheet along a 
central line into two sheets and for separat- 
40 ing marginal' portions from the two sheets, 
Figs. 8 and 9 are end views of alternative 
parts for use in apparatus of the form shown 
in the preceding figures, 

Fig. 10 is a side elevation of alternative 
45 mechanism for use in apparatus of the form 
shown in the preceding figures, and 

Fig, 11 is an end view of the mechanism 
shown in Fig. 10, 

Referring to Fig, 1, a conveyor system, 
50 shown schematically as a series of parallel 
endless conveyor belts 10 with an upper 
substantially horizontal run, is arranged to 
feed rectangular glass sheets beneath a scor- 
ing device. The scoring device is schematic- 
55 ally shown as a rotatable scoring disc 11 
mounted on a shaft 12, and is positioned to 
engage and mark a score line 13 along the 
upper surface of each sheet. The score line 
is marked along the required line of break 
60 for separating a narrow rectangular mar- 
ginal portion from the sheet, and in Fig. 1 
one sheet 14 is shown passing beneath the 
scoring device. 

After leaving the scoring device each sheet 
65 is fed forwardly by the belts 10 to a snapping 



station, shown occupied by a sheet 15, at 
which the score line 13 lies over a cylindrical 
roller 16", and the leading edge of the sheet 
is over the far end of the roller (as con- 
sidered in the direction of travel of the sheet), 70 
The feed by the belts 10 is intermittent so 
that each sheet is arrested at the snapping 
position shown. 

The roller 16 has a periphery of rubber 
and is mounted on a shaft 17 whose far end 75 
is housed in a bracket IS, and whose near 
end is housed in a bracket 19. The bracket 
18 can be raised and lowered by an actuat- 
ing mechanism described later, and the 
bracket 19 is mounted on a fixed pivot 20. 80 
The roller 16 can therefore be moved in a 
vertical plane about one end thereof between 
a horizontal position, shown in full line in 
Fig. 2, and a position inclined to the horizon- 
tal, shown in broken line in Fig. 2, by move- 85 
ment about the pivot 20. 

The actuating mechanism for raising and 
lowering the bracket 18 is diagrammatically 
shown in Fig, 3. The bracket 18 is mounted 
on a platform 21 which is supported on a 90 
cylindrical slide member 22, The member 
22 can slide axially (i.e. vertically) in a fixed 
housing 23. A double acting hydraulic jack 
24 has its actuator ram 25 secured to the 
slide member 22, so that operation of the 95 
jack effects upward and downward move- 
ment of the slide member. The jack is 
pivoted by means of a lug 26 to a fixed 
bracket 27. As shown in Fig. 3 ± the end of 
the shaft 17 housed in the bracket 18 is pro- 100 
vided with a cylindrical flexible sleeve 28 
which permits slight relative movement be- 
tween the shaft and the bracket as the latter 
is raised by operation of the jack 24, 

Fig. 3 also shows breaking or snapping 105 
pressure mechanism which can be operated 
to break or snap a glass sheet along its score 
line. This mechanism comprises a pair of 
ringer elements 29 (see also Fig. 4) carried 
on pivot pins 30 at the ends of the limbs of 110 
a birfurcated member 31. The member 31 
is carried on a pivot pin 32 in a hook form- 
ing one end of an arm 33, The pivot pins 
30 have a common axis normal to the plane 
of Fig. 3 and parallel to the plane of Fig. 115 
4, whereas the pivot pin 32 has its axis 
parallel to the plane of Fig. 3 and normal to 
the plane of Fig. 4, The finger elements 29 
are thus independently movable about the 
axis of the pins 30, and the bifurcated mem- 120 
ber 31 is movable about the axis of the pin 
32 + which is in a plane normal to the axis 
of the pins 30. The arm 33 is mounted on 
a pivot 34 on a bracket 35 secured to a 
support 36 carried on the platform 21. 125 

The other end of the arm 33 is pivotally 
connected to an actuator ram 37 of a pneu- 
matic jack 38 mounted by a pivot 39 on a 
bracket 40 secured to the support 36. Thus, 
by operation of the jack, 38, the arm 33 can 130 
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be moved about its pivot 34 to lower and 
raise the finger elements 29. 

The manner of operation of the apparatus 
described above is as follows : 
5 When a glass sheet is at rest in the hori- 
zontal position shown occupied by the sheet 
15 in Fig. 1. the roller 16 is also initially at 
its horizontal position. The hydraulic jack 
24 is then operated to raise the platform 21, 

10 and hence the bracket 18, thereby lifting the 
end of the roller 16 and inclining the roller 
to the horizontal. The side portion of the 
sheet 15, which is supported along the peri- 
phery of the roller 16, becomes inclined with 

15 the roller, i.e. the top right-hand corner of 
the sheet as viewed in Fig. 1, is raised above 
the level of the other three corners. The 
score line 13 along the sheet 15 therefore 
becomes inclined to the horizontal, and the 

20 sheet flexes so that the other side edge re- 
mains substantially horizontal. 

In Figs. 1 and 4 the score line 13 is shown 
directly above the top dead centre line of 
the roller 16; in other words the line con- 

25 tact between the roller and the sheet is co- 
incident with the required line of break 
marked by the score line. As explained 
later, such coincidence is not essential, but, 
for ease of explanation, the operation will 

30 for the present be described as applied to the 
case where there is coincidence. 

As the end of the roller 16 is raised, the 
pressure mechanism mounted on the plat- 
form 21 is raised with it When the desired 

35 inclination of the roller 16. and hence of 
the score line 13, has been achieved, the 
pneumatic jack 38 is operated to raise its 
actuator rod 37 and thereby thrust the finger 
elements 29 downwardly. As can be seen 

40 from Figs. 1 and 4 the finger elements 29 
engage the glass sheet on opposite sides and 
at the raised end of the score line 13. They 
therefore apply pressure on opposite sides 
of the score line at this position, against the 

45 reaction provided by the roller 16, thereby 
subjecting the glass to opposed bending 
moments about the score line. In this man- 
ner a break, which runs along the score line 
from its raised end to its lower end, is 

50 effected, and the marginal portion becomes 
separated from the sheet, a suitable recept- 
acle into which it can fall being provided. 

The pivoted mounting for the finger ele- 
ments 29, enables the finger elements to ad- 

55 just their positions as they contact the glass 
and to apply substantially even pressures 
thereto. 

After separation of the marginal portion, 
the finger elements 29 are raised, by reverse 

60 operation of the pneumatic jack 38, and the 
end of the roller 16 is lowered, so that the 
roller re-assumes its horizontal position, by 
reverse operation of the hydraulic jack 24 to 
lower the platform 21. The trimmed sheet 

65 15 is then fed away from the separating 



position. The trimmed sheet 15 may be fed 
sideways, i.e. transversely to its previous path 
of travel, by means of wheels or rollers ar- 
ranged between, and to rotate about axes 
parallel to, the belts 10, in well-known man- 70 
ner. The roller 16, being cylindrical and 
readily rotatable, would assist in such sub- 
sequent feeding of the remaining sheet por- 
tion. 

A further glass sheet is then fed to the 75 
snapping station and the cycle of operation 
repeated. 

Guide or stop members, not shown in the 
drawings, may be provided to prevent slew- 
ing, or other undesired movement, of a sheet 80 
as its side portion is inclined by the roller 
16. Cleaning devices, such as air jets or 
brushes, may also be provided to clean the 
periphery of the roller 16 of glass particles 
that may adhere thereto. 85 

The diameter, and degree of inclination 
of the roller 16 (which is greatly exaggerated 
in Fig. 2) are selected to give optimum re- 
sults with the particular glass sheets being 
handled. In the particular embodiment shown 90 
and described the roller has a diameter of 
about 23 cm. and a length of about 5.5 m. 
and its end is raised a distance of from 10 
to 15 cm. 

It is not essential that the score line along 95 
the glass sheet should be directly above the 
line of contact between the roller and the 
sheet, and it has been found that in some 
cases results can be improved by avoiding 
such coincidence as long as the line of con- 100 
tact remains nearly beneath the score line. 
For example, it has been found when separ- 
ating marginal portions of about 5 to 15 
cm. width from glass sheets of 75 cm. to 
175 cm. width and having a thickness of 6 105 
mm. that improved results can be obtained 
if the line of break (marked by the score 
line) is positioned 6 to 12 mm. from the top 
dead centre line of the roller 16, towards 
the side occupied by the major portion of 110 
the sheet, i.e. with the score line to the left 
of the line of contact between the sheet and 
the roller as viewed in Fig. 1. Conversely, it 
has been found with sheets and marginal 
portions of the same dimensions but of 3 115 
mm. thickness, that improved results can 
be obtained if the line of break is positioned 
6 to 12 mm, from the top dead centre line of 
the roller 16 towards the side occupied by 
the marginal portion of the sheet, i.e. with 120 
the score line to the right of the line of con- 
tact between the sheet and the roller as 
viewed in Fig, 1. 

The above described embodiment removes 
one marginal portion from each sheet of 125 
glass. If it is desired to remove marginal 
portions from both sides of a rectangular 
sheet, the apparatus is duplicated in a man- 
ner schematically shown in Fig. 5, 

With this embodiment the glass sheets are 130 
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fed by a horizontal conveyor system* schem- 
atically shown as belts 10A, beneath a pair 
of scoring devices, schematically shown as 
rotatable scoring discs 11 A and 11 B mounted 
5 on shafts 12A and 12B (which may, in prac- 
tice, be a single common shaft). The scor- 
ing devices are positioned to mark respective 
score lines 13 A and 13B on the sheet along 
the required lines of break for separation of 
10 the side or edge portions. 

After being scored, the sheet is fed to a 
position, shown occupied by a sheet 15A, at 
which the score lines 13A and 13B respec- 
tively overlie parallel cylindrical rollers 16A 
15 and 16B, In the same manner as described 
above in relation to the roller 16 of Fig, 1, 
each of the rollers 16A and 16B is moved 
between a horizontal position and a posi- 
tion inclined to the horizontal by vertical 
20 pivotal movement about its near end, as 
considered in the direction of travel of the 
sheets. In Fig, 5 the parts mounting the 
rollers 16A and 16D are indicated by the 
same reference numerals as the correspond- 
25 ing parts in Fig, 1, but with the added suf- 
fixes A and B respectively. 

Lifting and pressure mechanism, as des- 
cribed above with reference to Figs, 3 and 
4. is associated with the far end of each of 
30 the rollers 16A and 16B. Alternatively, there 
may be a common lifting mechanism ar- 
ranged to raise and lower a cross-beam or 
platform on which the end support brackets 
for both the rollers 16A and 16B are 
35 mounted. 

In operation, the rollers 16A and 16B are 
simultaneously pivoted from their horizontal 
positions to their inclined positions by raising 
their far ends. The two far end corners of 
40 the glass sheet are therefore raised, and the 
score lines 13 A and 13B, which are directly 
above (or as previously explained, which 
may be slightly displaced from) the lines of 
contact between the rollers and the sheet, are 
45 correspondingly to the horizontal. The 
pressure fingers then bear down on the sheet 
to effect breaks which run from the raised 
end of each score line to its lower end. 
Fig. 6 schematically shows an arrangement 
50 whereby apparatus in accordance with the 
invention can be used to separate a large 
rectangular glass sheet along a central line 
of break to produce two smaller rectangular 
glass sheets. The apparatus is essentially 
55 the same as that previously described but its 
disposition relative to the sheets is altered. 
In Fig. 6 the parts are indicated by the same 
reference numerals as in Fig. 1, but with 
the added suffix C, 
60 The scoring device is positioned to mark 
the score line 13C centrally of the sheet 
along the required line of break, and. after 
being scored, the sheet is received with the 
central score line over the roller 16C. The 
65 far end of the roller 16C is raised to incline 
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the roller to the horizontal, thereby inclining, 
the central portion of the sheet which rests 
on the roller. The pressure mechanism then 
operates to effect a break which runs from 
the raised end of the score line to its lower 
end. 

Fig. 7 schematically shows an arrangement 
where apparatus in accordance with the in- 
vention can be used to separate a large rect- 
angular glass sheet along a central line of 
break to produce two smaller rectangular 
sheets and then to remove the marginal por- 
tion of each of the smaller sheets which is 
remote from the central line of break. In 
Fig, 7 the parts are indicated by the same 
reference numerals as in Fig. 1, but with 
the added suffixes D, H and F. 

With this embodiment, the glass sheets are 
fed by a horizontal conveyor system, schem- 
atically shown as belts 10D, beneath three 
scoring discs 11D, HE and 11F which are 
all mounted on a common shaft 12D. The 
scoring devices are positioned to mark re- 
spective scoring lines 13D, 13E and 13F on 
the sheet along the required lines of break. 
After being scored, the sheet is fed on the 
moving belts 10D to the snapping station, 
shown occupied by a sheet 15D, at which the 
middle score line 13E overlies a cylindrical 
roller 16E. In the same manner as described 
above, the far end of the roller 1.6E is raised 
to incline the roller to the horizontal, there- 
by inclining the central portion of the glass 
sheet The pressure mechanism associated 
with the roller 16E is then operated to effect 100 
a break which runs from the raised end of 
trie score line 13E to its lower end. The 
sheet 15D is thus divided into two smaller 
sheets 60 and 61. and the far end of the 
roller 16E is then lowered to return the rol- 
ler to its horizontal position. 

These smaller sheets 60 and 61 are then 
fed respectively in opposite directions normal 
to the original direction of travel of the 
sheet 15D by means of rotatable horizontal 110 
rollers 62 and 63, Thus the rollers 62 are 
driven in one direction to feed the sheet 60 
to the left, as viewed in Fig, 7. until the 
score line 13D overlies a cylindrical roller » 
16D, and the rollers 63 are driven in the op- ll5 
posite direction to feed the sheet 61 to the 
right, as viewed in Fig. 7, until the score 
line 13F overlies a cylindrical roller 16F. Iri 
the same manner as previously described, the 
far ends of the rollers 16D and 16F are then 120 
raised to incline the rollers to the horizontal; 
thereby inclining the respective edge portions 
of the sheets 60 and 61. The pressure 
mechanisms associated with the rollers 16D , ■ 
and 16F are then operated to effect respec- li25 
tive breaks which run from the raised end 
of each of the score lines 13D and 13F to 
its lower end. The edge portions thus be- 
come separated from the sheets and fall into - 
a suitable receptacle for culler. The far 130 



105 



6 



1,259.958 



ends of the rollers \6D and 16F are then 
lowered to return the rollers to the hori- 
zontal position. 
The above described operation thus first 
5 separates the sheet 15D into two smaller 
sheets 60, 61 and then trims the edges of the 
sheets 60, 61. The trimmed sheets are then 
fed in opposite directions away from the 
snapping station by driving the rollers 62 

10 and 63 and further rollers 64 and 65, the 
inclinable rollers 16D and 16F being rotat- 
ably mounted to assist in such feeding. 

The belts 10D pass between and parallel 
to the rollers 16E, 62 and 63. In a manner 

15 known per se t the rollers 16E, 62 and 63 are 
mounted on a frame (not shown) which can 
be raised and lowered to alter the level of 
the rollers relative to the level of the belts. 
As a sheet is being fed by the belts 10D to 

20 the snapping station the rollers 16E, 62 and 
63 are at a level slightly below that of the 
belts so that the sheet can be fed over the 
rollers without interference therefrom. The 
rollers are then raised to a level slighuy 

25 above the belts 10D, thereby lifting the sheet 
(sheet 15D) from the belts, so that subse- 
quently the smaller sheets 60 and 61 can be 
fed by the rollers sideways over the belts 
without interference from the belts. After 

30 the trimmed sheets have left the snapping 
station the rollers are lowered to a level be- 
low the belts so that a further sheet can be 
received at the snapping station. 

In all the arrangements described above 

35 the inclinable roller or rollers, when inclined 
to the horizontal, support a substantial pro- 
portion of the weight of the glass sheet or 
sheets, and a certain amount of flexing of the 
glass occurs. Thus, for example, in the ar- 

40 rangement shown in Fig. 6 the side edges of 
the sheet remain substantially horizontal and 
the sheet flexes to a central hump (of gradu- 
ally decreasing height along the sheet) where 
ii is actually supported by the inclined rol- 

45 Ier 16C. In the arrangement shown in Fig. 
5, where both margins of the sheet are in- 
clined to the horizontal by the rollers 16A 
and 16B, the sheet tends to flex or bow under 
its own weight to form a central depression. 

50 The elongated member which inclines the 
region of the sheet containing the required 
line of break, instead of being a cylindrical 
roller as described by way of example above, 
may comprise an elongated beam 41 having a 

55 part-cylindrical surface 42, and of T cross^ 
section as shown in Fig, 8. The glass sheet 
is received over the beam with the score 
line directly above, or as previously explained 
slightiy displaced from, the line of contact 

GO between the sheet and the part-cylindrical 
surface 42 of the beam. The beam is then 
inclined to the horizontal by raising one end 
and oivotal movement about the other end, 
and the snapping or breaking mechanism then 

65 operates essentially as previously described. 



Fig 8 also shows a slightly modified form 
of snapping device which comprises a pair 
of finger elements 43 whose ends have a 
bonded rubber edging 44, and which are 
secured to a support 45 pivotally mounted 70 
on an arm 46 (corresponding to the arm 
33 of Figs, 3 and 4). 

The inchning member may, as a yet further 
example, comprise an elongated beam 47 
having a simple narrow straight-edge 48, as 75 
shown in Fig. 9. The score line on the sheet 
locates over (or slightly displaced from) 
the straight-edge 48, and the operation is 
essentially the same as described previously 
When the inclining member has a cylindrical KU 
or part-cylindrical surface, the glass can be 
sandwiched between the finger elements and 
the cylindrical surface on either side of the 
break, providing a more stable arrangement. 

In the embodiments described above, the 85 
break is effected by moving the finger ele- 
ments downwardly relatively to the inclining 
member. If preferred, the finger elements 
may be on a fixed mounting and positioned 
so that, as the end of the inclining member 90 
is raised, the latter presses the dass agamst 
the finger elements, thereby effecting the 

bl Also in the embodiments previously des- 
cribed 'the reaction to the pressure applied 95 
by the finger elements is provided by the in- 
clining member. There may be provided a 
third ringer element arranged to engage the 
glass from beneath, as schematically shown in ___ 
Figs. 10 and 11. Two upper finger elements 100 

49 and one lower finger element 50 are posi- 
tioned a short distance beyond the end of the 
beam 47, as shown in Fig. 10. 

The glass sheet is received over the beam 
47 so that the leading end of the sheet pro- 105 
jects beyond the end of the beam and be- 
tween the upper and lower finger elements. 
The score line on the sheet is, as previously, 
positioned directly over, or slightly displaced 
from, the straight edge 48. The end of the 110 
beam is then raised, the finger elements 49 
and 50 rising with it, to incline the score 
line to the horizontal. 

The linger elements then act to effect a 
break along the score line. This may be 115 
achieved by having the lower finger element 

50 mounted in fixed relationship to the beam, 
with the tip of the finger element substan- 
tially in alignment with the straight-edge 48, 
and by moving the upper finger elements 120 
downwardly relative to the beam to apply 
opposed bending moments about the score 
line against the reaction of the lower finger 
element Alternatively, the upper finge r 
elements 49 may be mounted in fixed rela- w 
tionship to the beam with their tips spaced 
from the line of the straight-edge 48 a dis- 
tance slightly greater than the thickness of 
the glass sheet so that the sheet can be posi- 
tioned over the beam and beneath the upper 130 
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finger elements; the lower finger element 50 
then presses upwardly relative to the beam, 
thereby pressing the glass sheets against the 
upper finger elements 49 and effecting the 
required break. 

In the embodiments described above the 
glass sheets are scored during their travel 
towards and prior to arrival at the snapping 
station. If preferred, the glass may be scored 
ai the snapping station by a scoring device 
arranged to traverse along a path parallel to 
and above the inclinable member. Further, 
the glass may be scored along the required 
line of break after the elongated member 
has inclined the region where the sheet is to 
be snapped, the scoring device then being 
arranged to traverse along a path appropri- 
ately inclined to the horizontal. 



WHAT WE CLAIM IS: — 
20 L Apparatus for dividing a glass sheet 
along at least one required line of break 
delineated by a respective score line on the 
sheet, comprising a snapping station where 
the sheet is supported by at least one elon- 
25 gated member which member makes line 
contact with the underface of the sheet be- 
neath or nearly beneath said score line, actu- 
ating means operable to raise one end of said 
member so that one end of said score line 
30 is raised above, the other end while said line 
contact is maintained, and pressure means 
which operate with said actuating means to 
apply a bending moment across the raised 
end of said score line so as to effect a clean 
35 break which runs along the line of break to 
its lower end. m 

2. Apparatus according to Claim 1, 
wherein the sheet is supported horizontally by 
support means including said elongated 
40 member, which member has a longitudinal 
support surface, and including feeding means 
for feeding a sheet to the snapping station 
with said score line positioned above or 
nearly above said elongated member. 
45 3. Apparatus according to Claim 2, 
wherein said feeding means, comprise means 
to feed the sheet in a direction parallel to 
the score line to position the score line over 
on nearly over said elongated member. 
50 4. Apparatus according to Claim 2, 
wherein said feeding means comprise means 
to feed the sheet in a direction transverse to 
the score line to position the score line over 
or nearly over said elongated member, 
55 5. Apparatus according to any of the 
preceding claims, wherein said elongated 
member has a uniformly curved cross-sec- 
tion along its length. t 

6. Apparatus according to Claim 5, 
60 wherein said elongated member comprises a 

roller rotatable about its axis. 

7, Apparatus according to any of the 
preceding cl aim s, wherein the pressure means 
include a pair of finger elements mounted on 



thrust means operable to thrust the finger 65 
elements down onto the surface of the glass 
one on each side of the raised end of the 
score line. 

8. Apparatus according to Claim 7 a 
wherein the finger elements are pivotally 70 
mounted at the ends of the limbs of a bifur- 
cated support which is pivotally mounted on 
said thrust means, the axis of the pivots of 
the finger elements being at right angles to 
the axis of the pivot of the bifurcated sup- 75 
port, so that the finger elements can adjust 
their positions on the sheet as they are thrust 

on to the sheet and thereby apply equal pres- 
sures to the sheet on either side of the end 
of the score line. SO 

9. Apparatus according to any of the 
preceding claims, including scoring means 
for scoring said score line on the sheet 

10. Apparatus according to Claim 9, 
wherein the scoring means are positioned at 85 
a scoring station displaced from the snap- 
ping station, the feeding means being cap- 
able of feeding the sheet from the scoring 
station to the snapping station. 

11. Apparatus according to any of the 90 
preceding claims for dividing a glass sheet 
along at least two lines of break, each line 
of break being delineated by a respective 
score line on the sheet, said apparatus com- 
prising for each said score line, a said 95 
elongated member* actuating means oper- 
able to raise one end of each said member, 
and pressure means to operate with said re- 
spective actuating means to apply a bending 
moment across the raised end of the respec- 100 
tive score line so as to effect a clean break 
which runs along said line of break to its 
lower end 

12. Apparatus according to Claim 11 for 
dividing a glass sheet into two smaller sheets 105 
and for trimming a marginal edge portion 
from each of said smaller sheets, comprising 
means to divide the sheet along a first score 
line to produce said two smaller sheets, 
means to feed said two smaller sheets in 110 
opposite directions normal to said first score 
line to position a score line on one sheet over 
or nearly over one said elongated member 
and to position a score line on the other 
sheet over or nearly over another said 115 
elongated member, and actuating and pres- 
sure means for raising one end of each of 
said elongated members and for applying 
a bending moment across the raised end of 
the respective score line, thereby to effect 120 
clean breaks which separate a marginal edge 
portion from each of said smaller sheets. 

13. Apparatus according to Claim 12, 
wherein said means to divide the sheet along 
said first score line comprise a further said 125 
elongated member, and actuating and pres- 
sure means. 

14. Apparatus according to Claim 12 or 
Claim 13, including feed means to feed the 
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sheet before it is divided in a direction 
parallel to said first score line to the snap- 
ping station at which the sheet is divided 
along said first score line. 
5 15. A method of dividing a glass sheet 
along at least one required line of break 
delineated by a respective score line on the 
sheet, comprising the steps of supporting the 
sheet by at least one elongated member, 

10 which member makes line contact with the 
underface of the sheet beneath or nearly be- 
neath said score line, raising one end of said 
member so that one end of said score line is 
raised above the other end while said line 

15 contact is maintained, and applying a bend- 
ing moment across the raised end of said 
score line to cause a clean break to run along 
the line of break to its lower end. 

16. A method according to Claim 15, 
20 including the step of scoring a surface of the 

sheet along the required line of break. 

17. A method according to Claim 16, 
wherein the sheet is scored before raising 
said one end of said member. 

25 IS. A method according to Claim 16 or 
Claim 17, wherein the sheet is initially sup- 
ported horizontally by said elongated mem- 
ber which makes line contact with the under- 
face of the sheet along substantially the 

30 whole length of said score line. 

19. A method according to any of Claims 
15 to 18 for dividing a glass sheet along at 
least two lines of break* each line of break 
being delineated by a respective score line on 

35 the sheet, comprising supporting the sheet by 
a said elongated member which makes line 
contact with the underface of the sheet be- 
neath or nearly beneath each said score line, 
raising one end of each said score line above 

40 the other end while said line contact is main- 
tained, and applying a bending moment 
across the raised end of the respective score 
line to cause a clean break to run along said 
line of break to its lower end. 

45 20. A method according to Claim 19 
for dividing a glass sheet into two smaller 



sheets and for trimming a marginal edge por- 
tion from each of said smaller sheets, com- 
prising the steps of dividing the sheet along 
a first score line to produce said two smaller 50 
sheets, moving apart said two smaller sheets 
in opposite directions normal to said first 
score line, supporting each of the moved 
apart sheets while making line contact with 
the undersurface of the sheet beneath or 55 
nearly beneath a score line on each said 
smaller sheet, raising one end of said score 
line on each said smaller sheet above the 
other end while maintaining said line con- 
tact, and applying a bending movement 60 
across the raised end of each said score line, 
thereby to effect breaks which separate a 
marginal edge portion from each of said 
smaller sheets. 

21. A method according to Claim 20, o5 
wherein the step of dividing the sheet along 
said first score line comprises making line 
contact with the undersurface of the sheet 
beneath or nearly beneath said first score 
line, raising one end of first score line above 70 
the other end while maintaining said line 
contact, and applying a bending movement 
across the raised end of said first score line. 

22. A method of dividing a glass sheet 
substantially as hereinbefore described. 75 

23. A glass sheet having one or both 
of two opposed edges trimmed by a method 
according to any of Claims 15 to 22. 

24. Apparatus for dividing a glass sheet 
substantially as hereinbefore described with 80 
reference to and as shown in Figs. 1 to 4, 

or Figs, 2 to 5, or Figs. 2 4 3, 4 and 6. or 
Figs. 2, 3, 4 and 7, or these figures as modi- 
fied by Fig. 8, or Fig, 9, or Figs. 10 and 11 
of the accompanying drawings, 85 

PAGE, WHITE & FARRER, 
Chartered Patent Agents, 
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London, WC2A INT, 
Agents for the Applicants. 
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